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Claim 1 (Original): A ranging apparatus comprising: a measurement light emitter for 
emitting pulsed measurement light toward an object of measurement; a reflected Ught 
receiver for receiving light reflected back from the above-mentioned object of 
measur«ment;adistance computer for findingthe distance to the above-mentioned object 

of measurement on the basis of the elapsed time from when the above-mentioned 
n^easurement light is emitteduntil the above-mentionedreflectedlightisreceived;^ 

distance display for displaying the distance to the above-mentioned object of 

measurement, 

wherein the above-mentioned distance computer comprises:aco«nter for 
counting the frequencycorresponding to distance when me above-mentioned reflected 

light satisfies a specific condition; a table production component for producing a 
frequency distribution table corresponding to distance by adding up the above-mentioned 
frequencies with respect to the above-mentioned measurement light repeatedly emitted a 
specific number of times; a distance determiner for determining as the distance to the 
above-mentioned object of measurement the point when the total count in the above- 
n^entioned frequency distribution table exceeds a specific threshold; and a distance 
selector for selecting (a) specific distance(s) from among a plurality of distances when 
.he above-mentioned distance determiner determines a plurality of distances to the above- 
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Claim 2 

end 
receiver 



mentioned distance display. 
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..„obiectofmeasurement;areflected light 
itting pulsed measurement light toward an object of me 

• • ii.ht reflected back ftom the above-mentioned object ot 
receiver for receivmg light retiecieuu 

mnuter for finding the distance to the above-mentioned object 
measurement; a distance computer for tm g 

measuiemcnt, 
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Claim 6 (Original): The ranging apparatus according to Claim 1 or 2, wherein the above- 
mentioned distance selector is constructed so that the selection conditions are set by 
external operation by the user, and when the above-mentioned distance determiner 
determines a plurality of distances to the above-mentioned object of measurement, a 
specific distance is selected on the basis of the above-mentioned selection conditions set 
in the above-mentioned distance selector, and displayed on the above-mentioned distance 
display. 

Claim 7 (Original): The ranging apparatus according to Claim 1 or 2, wherein when the 
above-mentioned distance determiner determines a plurality of distances to the above- 
mentioned object of measurement, the above-mentioned distance selector selects the 
distance according to a usage condition, etc., and displays it on the above-mentioned 
distance display. 

Claim 8 (Original): The ranging apparatus according to Claim 7, wherein the focal point 
of a finder for sighting the above-mentioned object of measurement is used as the above- 
mentioned usage condition, the above-mentioned distance selector selects a long distance 
when the above-mentioned focal point is far, and the above-mentioned distance selector 
selects a short distance when the above-mentioned focal point is near. 
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Claim 9 (Original): The ranging appaxams accord^ng to Claim 7. w 

thetime of ranging is used as the above-mentioned usage condition, and the above- 

n^entioned distance selector selectsalongdistancewhenmeasuring the distance to the 

above-mentioned target in the rain or snow. 

Claim 10 (Currently Amended): Tlte ranging apparatus according to 

7 ^, wherein the abov^mentioned usage conditions, etc.. can be switched and set by 

the user. 

Claim 11 (Original): The ranging apparatus according to Claim 1 or 2. wherein when the 
.K™..tioned distance determiner determines a pluraUty of distances to tite above- 
n^entioned object of measurement. ti.e above-mentioned distance selector determines that 
there are a plurality of the above-mentioned objects of measurement, and displays a 
plurality of distances on the above-mentioned distance display. 

Clahn 12 (Original): The rangmg apparatus according to Claim 11. wherein all of tite 
above-mentionedplurality of distances are displayed at once on the *ove-mentioned 
distance display. 
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Claim 13 (Original): T.e nmging apparatus according to Clain. U, wherein the above- 
mentioned p« of distances are displayed one after .other on the ahove-rn^^^^^ 

distance display. 

Clai™l4(Original):Arangingn,ethodinwhichpulsedn>east.entent.i^^ 
toward anobjectofmeasurement. and the distance to the above-mentioned object of 
measurement isdeterminedonthebasisoftheel^sedtimenntiltheUghtreflectedba^ 

ftom the above-mentioned object of measurement is received. 

wherein the above-mentioned pulsed measurement light is repeatedly emitted 

toward the object of measurement, 

„ .......V count corresponding to distance is performed when the above- 

mentioned reflected light for each emission satisfies a ^ecific condition, 

a frequency distribution table corresponding to distance is produced by adding up 
tt.e frequencies counted in all of the above-mentioned mea^ment Ught emissions 

carried out a specific number of times, 

thepoint whenthe total count in theabove-mentioned frequency distribution table 

exceedsaspecific threshold is determined as the distance to the above-mentioned object 
of measurement, 

the distance to the above-mentioned object of measurement thus determined is 
displayed, and 
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when aplurality of distances to the above-mentioned object of measurement are 
detenmne4 a specific distance is selected from among the above-mentioned pluraUty of 
distances and displayed. 

Claim 15(Original):Arangingme.hod in which pulsed measurement light is emitted 

toward an object of measurement, and the distance to the above-mentioned object of 
measurement is determined on thebasisofthe elapsed timeuntil the light reflectedback 

&om the above-mentioned object of measurement is received. 

wherein the above-mentioned pulsed measurement light is repeatedly emitted 

toward the object of measurement, 

afrequency count corresponding to elapsed time is performed when the above- 
mentioned reflected light for each emission satisfies a specific condition. 

afrequency distribution table corresponding to elapsed time is produced by 

adding up the frequencies counted in all of the above-mentioned measurement light 
emissions carried out a specific number of times, 

the distance is found from the elapsed time at which the total count in the above- 
mentioned frequency distribution table exceeds a specific threshold, this distance is 
detemtined as the distance to the above-mentioned object of measurement, 

the distance to the above-mentioned object of measurement thus detennmed is 
displayed, and 
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distances and displayed. 

Clai. 16 (Original): A ranging apparatus comprising: a measurement Ught emitter for 
e„.ttingp«lsedmeasurementlightto.ardanobJectofmeasurement;areflectedUg.t 

receiver for receiving light reflected back ftom the above-mentioned object of 
measurement; andadistancecomputer for findingthedistance to the above-ment.0^ 
objectofmeasurementonthebasisofthee,apsedtime.om When the above-ment.oned 
measurement Ught is emitteduntil the above-mentionedreflected Ught isreceived. 

wherein the above-mentioned distance computer comprises: a counter for 
countingthefrecuencycorrespondingtodist^cewhentheabove-mentionedreflected 

Ught satisfies a specific condition; a table production component forproducing a 

,ec,«encydistributiontabiecorrespondingtodistancebyaddingupthefte.uencies^^ 

.especttotheabove-mentionedmeasurementlightrepeatedlyemittedaspecificnumber 

of times; and a distance determiner for determining as the distance to the above- 
mentioned object of measurement the po,nt when the total count in the *ove-mentioned 

frequency distribution tableproducedbytheabove-mentionedtableproduction 

component exceeds a specific threshold, and 

the above-mentioned threshold is varied and set according to distance in the 
above-mentioned frequency distribution table. 
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Claim 17 (Original): The ranging apparatus according to Claim 16, wherein the above- 
mentioned threshold is set so as to decrease as the distance increases in the above- 
mentioned frequency distribution table. 

Claim 18 (Original): A ranging apparatus comprising: a measurement light emitter for 
emitting pulsed measurement light toward an object of measurement; a reflected light 
receiver for receiving light reflected back from the above-mentioned object of 
measurement; and a distance computer for finding the distance to the above-mentioned 
object of measurement on the basis of the elapsed time from when the above-mentioned 
measurement light is emitted until the above-mentioned reflected Ught is received, 

wherein the above-mentioned distance computer comprises: a counter for 
counting the frequency corresponding to elapsed time when the above-mentioned 
reflected light satisfies a specific condition; a table production component for producing a 
frequency distribution table corresponding to elapsed time by adding up the frequencies 
with respect to the above-mentioned measurement light repeatedly emitted a specific 
number of times; and a distance determiner for determining as the distance to the above- 
mentioned object of measurement the elapsed time, converted to distance, at which the 
total count in the above-mentioned frequency distribution table produced by the above- 
mentioned table production component exceeds a specific threshold, and 

the above-mentioned threshold is varied and set according to elapsed time in the 
above-mentioned frequency distribution table. 

1-WA/2061 707.1 



ATTORNEY DOCKET NO.: 053848-5017 
Continuation of PCT/JP02/06780 
Page 18 

Claim 19 (Original): The ranging apparatus according to Claim 18, wherein the above- 
mentioned threshold is set so as to decrease as the elapsed time increases in the above- 
mentioned frequency distribution table. 

Claim 20 (Original): The ranging apparatus according to any of Claims 16 to 19, wherein 
the intensity of the above-mentioned reflected light is used as the above-mentioned 
specific condition, and the above-mentioned counter performs a frequency count when 
the intensity of the above-mentioned reflected light exceeds a specific intensity threshold. 

Claim 21 (Original): A ranging method in which pulsed measurement light is emitted 
toward an object of measiu-ement, and the distance to tiie above-mentioned object of 
measurement is determined on the basis of the elapsed time until the light reflected back 
from the above-mentioned object of measurement is received, 

wherein the above-mentioned pulsed measurement light is repeatedly emitted 
toward the object of measurement, 

a frequency count corresponding to distance is performed when the above- 
mentioned reflected Ught for each emission satisfies a specific condition, 

a frequency distribution table corresponding to distance is produced by adding up 
the frequencies coimted in all of the above-mentioned measurement light emissions 
carried out a specific number of times, and 
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the point when the total count in the above-mentioned frequency distribution table 
exceeds a threshold set so as to vary according to distance is determined as the distance to 
the above-mentioned object of measurement. 

Claim 22 (Original): The ranging method according to Claim 21, wherein the above- 
mentioned threshold is set so as to decrease as the distance increases in the above- 
mentioned frequency distribution table. 

Claim 23 (Original): A ranging method in which pulsed measurement light is emitted 
toward an object of measurement, and the distance to the above-mentioned object of 
measurement is dctcnnined on the basis of the elapsed time until the light reflected back 
from the above-mentioned object of measurement is received, 

wherein the above-mentioned pulsed measurement light is repeatedly emitted 
toward the object of measurement, 

a frequency count corresponding to elapsed time is performed when the above- 
mentioned reflected light for each emission satisfies a specific condition, 

a frequency distribution table corresponding to elapsed time is produced by 
adding up the frequencies counted in all of the above-mentioned measurement light 
emissions carried out a specific number of times. 
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the distance is found from the elapsed time at which the total count in the above- 
mentioned frequency distribution table exceeds a threshold set so as to vary according to 
elapsed time, and this distance is determined as the distance to the above-mentioned 
object of measurement. 

Claim 24 (Original): The ranging method according to Claim 23, wherein the above- 
mentioned threshold is set so as to decrease as the elapsed time increases in the above- 
mentioned frequency distribution table. 

Claim 25 (Original): The ranging method according to any of Claims 21 to 24, wherein 
the above-mentioned specific condition is thai a frequency count is pertbrmed when the 
intensity of the above-mentioned reflected light exceeds a specific intensity threshold. 

Claim 26 (Original): A ranging apparatus comprising: a measurement light emitter for 
emitting pulsed measurement light toward an object of measurement; a reflected light 
receiver for receiving light reflected back from the above-mentioned object of 
measurement; and a distance computer for finding the distance to the above-mentioned 
object of measurement on the basis of the elapsed time from when the above-mentioned 
measurement light is emitted until the above-mentioned reflected light is received. 
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wherein the above-mentioned distance computer comprises: a coimter for 
counting the frequency corresponding to distance when the above-mentioned reflected 
light satisfies a specific condition; a table production component for producing a 
frequency distribution table corresponding to distance by adding up the frequencies with 
respect to the above-mentioned measurement light repeatedly emitted a specific number 
of times, and by performing moving averaging in which the frequency at each distance 
added up in this manner is replaced with an average frequency at a plurality of distances 
including the distance itself and those before and after that distance; and a distance 
determiner for detennining as the distance to the above-mentioned object of measurement 
the point when the total coimt in the above-mentioned frequency distribution table 
exceeds a specific threshold. 

Claim 27 (Original): The ranging apparatus according to Claim 26, wherein the above- 
mentioned number of distances for which an average is calculated in the above- 
mentioned moving averaging can be variably set. 

Claim 28 (Original): A ranging apparatus comprising: a measurement light emitter for 
emitting pulsed measurement light toward an object of measurement; a reflected light 
receiver for receiving light reflected back from the above-mentioned object of 
measurement; and a distance computer for finding the distance to the above-mentioned 
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object of measurement on the basis of the elapsed time from when the above-mentioned 
measurement light is emitted until the above-mentioned reflected light is received, 

wherein the above-mentioned distance computer comprises: a coimter for 
counting the frequency corresponding to elapsed time when the above-mentioned 
reflected light satisfies a specific condition; a table production component for producing a 
frequency distribution table corresponding to elapsed time by adding up the frequencies 
with respect to the above-mentioned measurement light repeatedly emitted a specific 
number of times, and by performing moving averaging in which the frequency at each 
elapsed time added up in this manner is replaced with an average frequency at a plurality 
of elapsed times including the elapsed time itself and those before and after that elapsed 
time; and a distance determiner for determining as Uie distance to the above-mentioned 
object of measurement the elapsed time, converted as distance, at which the total count in 
the above-mentioned frequency distribution table exceeds a specific threshold. 

Claim 29 (Original): The ranging apparatus according to Claim 28, wherein the above- 
mentioned number of elapsed times for which an average frequency is calculated in the 
above-mentioned moving averaging can be variably set. 
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Claim 30 (Original): A ranging method in which pulsed measurement light is emitted 
toward an object of measurement, and the distance to the above-mentioned object of 
measurement is determined on the basis of the elapsed time until the light reflected back 
from the above-mentioned object of measurement is received, 

wherein the above-mentioned pulsed measurement light is repeatedly emitted 
toward the object of measurement, 

a frequency count corresponding to distance is performed when the above- 
mentioned reflected light for each emission satisfies a specific condition, 

a frequency distribution table corresponding to distance is produced by adding up 
the frequencies counted in all of the above-mentioned measurement light emissions 
carried out a specific number of times, and by performing moving averaging in which the 
frequency at each distance added up in this manner is replaced with an average frequency 
at a plurality of distances including the distance itself and those before and after that 
distance, and 

the point when the total count in the above-mentioned frequency distribution table 
exceeds a specific threshold is determined as the distance to the above-mentioned object 
of measurement. 

Claim 3 1 (Original): The ranging method according to Claim 30, wherein the above- 
mentioned number of distances for which an average is calculated in the above- 
mentioned moving averaging is varied. 
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Claim 32 (Original): A ranging method in which pulsed measurement light is emitted 
toward an object of measurement, and the distance to the above-mentioned object of 
measurement is determined on the basis of the elapsed time until the light reflected back 
from the above-mentioned object of measurement is received, 

wherein the above-mentioned pulsed measurement light is repeatedly emitted 
toward the object of measurement, 

a frequency count corresponding to elapsed time is performed when the above- 
mentioned reflected light for each emission satisfies a specific condition, 

a frequency distribution table corresponding to elapsed time is produced by 
adding up the frequencies counted in all of the above-mentioned measiu-ement light 
emissions carried out a specific number of times, and by performing moving averaging in 
which the frequency at each elapsed time added up in this manner is replaced with an 
average frequency at a plurality of elapsed times including the elapsed time itself and 
those before and after that elapsed time, 

the distance is found from the elapsed time at which the total count in the above- 
mentioned frequency distribution table exceeds a specific threshold, and this distance is 
determined as the distance to the above-mentioned object of measurement. 



Claim 33 (Original): The ranging method according to Claim 32, wherein the above- 
mentioned number of elapsed times for which an average is calculated in the above- 
mentioned moving averaging is varied. 
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Claim 34 (Original): A ranging apparatus comprising: a measurement light emitter for 
emitting pulsed measurement light toward an object of measurement; a reflected hght 
receiver for receiving light reflected back from the above-mentioned object of 
measurement; and a distance computer for finding the distance to the above-mentioned 
object of measurement on the basis of the elapsed time from when the above-mentioned 
measurement light is emitted until the above-mentioned reflected light is received, 

wherein the above-mentioned distance computer comprises: a counter for 
counting the frequency corresponding to distance when the above-mentioned reflected 
light satisfles a speciflc condition; a table production component for producing a 
frequency distribution table corresponding to distance by adding up the frequencies with 
respect to the above-mentioned measurement light repeatedly emitted a speciflc number 
of times; and a distance determiner for determining as the distance to the above- 
mentioned object of measurement the point when the total count in the above-mentioned 
frequency distribution table produced by the above-mentioned table production 
component exceeds a specific threshold, and 

a plurality of types of the above-mentioned threshold are set. 

Claim 35 (Original): A ranging apparatus comprising: a measurement light emitter for 
emitting pulsed measurement light toward an object of measurement; a reflected light 
receiver for receiving light reflected back from the above-mentioned object of 
measurement; and a distance computer for finding the distance to the above-mentioned 
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object of measurement on the basis of the elapsed time from when the above-mentioned 
measurement light is emitted until the above-mentioned reflected light is received, 

wherein the above-mentioned distance computer comprises: a counter for 
counting the frequency corresponding to elapsed time when the above-mentioned 
reflected light satisfies a specific condition; a table production component for producing a 
frequency distribution table corresponding to elapsed time by adding up the frequencies 
with respect to the above-mentioned measurement light repeatedly emitted a specific 
number of times; and a distance determiner for determining as the distance to the above- 
mentioned object of measurement the elapsed time, converted to distance, at which the 
total count in the above-mentioned frequency distribution table produced by the above- 
mentioned table production component exceeds a specific threshold, and 

a plurality of types of the above-mentioned threshold are set. 

Claim 36 (Original): The ranging apparatus according to Claim 34 or 35, wherein the 
above-mentioned distance computer has a threshold selector for selecting and using the 
plurality of types of threshold according to the determination of the above-mentioned 
distance determiner. 



l-WA/2061 707.1 



ATTORNEY DOCKET NO.: 053848-5017 
Continuation of PCT/JP02/06780 
Page 27 

Claim 37 (Original): The ranging apparatus according to Claim 36, wherein when none 
of the total counts in the frequency distribution table exceed a threshold selected by the 
above-mentioned threshold selector, the above-mentioned threshold selector switches to a 
threshold with a lower value than the above-mentioned selected threshold. 

Claim 38 (Original): The ranging apparatus according to Claim 36, wherein when there 
are a plurality of total counts in the above-mentioned frequency distribution table that 
exceed a threshold selected by the above-mentioned threshold selector, the above- 
mentioned threshold selector switches to a threshold with a higher value than the above- 
mentioned selected threshold. 

Claim 39 (Original): A ranging method in which pulsed measurement light is emitted 
toward an object of measurement, and the distance to the above-mentioned object of 
measurement is determined on the basis of the elapsed time until the light reflected back 
from the above-mentioned object of measurement is received, 

wherein the above-mentioned pulsed measurement light is repeatedly emitted 
toward the object of measurement, 

a frequency count corresponding to distance is performed when the above- 
mentioned reflected light for each emission satisfies a specific condition. 
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a frequency distribution table corresponding to distance is produced by adding up 
the frequencies counted in all of the above-mentioned measurement light emissions 
carried out a specific number of times, 

the point when the total count in the above-mentioned frequency distribution table 
exceeds a specific threshold is determined as the distance to the above-mentioned object 
ofmeasurement, 

a plurality of types of the above-mentioned threshold are set, and the above- 
mentioned plurality of types of threshold are selected and used. 

Claim 40 (Original): A ranging method in which pulsed measurement light is emitted 
toward an object ofmeasurement, and the distance to the abovc-mentioucd object of 
measurement is determined on the basis of the elapsed time imtil the light reflected back 
from the above-mentioned object of measurement is received, 

wherein the above-mentioned pulsed measiu-ement light is repeatedly emitted 
toward the object ofmeasurement, 

a frequency count corresponding to elapsed time is performed when the above- 
mentioned reflected light for each emission satisfies a specific condition, 

a frequency distribution table corresponding to elapsed time is produced by 
adding up the frequencies counted in all of the above-mentioned measurement light 
emissions carried out a specific number of times. 
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the distance is found from the elapsed time at which the total count in the above- 
mentioned frequency distribution table exceeds a specific threshold, this distance is 
determined as the distance to the above-mentioned object of measurement, 

a plurality of types of the above-mentioned threshold are set, and the above- 
mentioned plurality of types of threshold are selected and used. 

Claim 41 (Original): The ranging method according to Claim 39 or 40, wherein a 
specific threshold is selected from among the above-mentioned plurality of types of 
threshold, and when none of the total counts in the above-mentioned frequency 
distribution table exceed the above-mentioned specific threshold, the above-mentioned 
threshold is switched to a threshold with a lov/er value. 

Claim 42 (Original): The ranging method according to Claim 39 or 40, wherein a 
specific threshold is selected from among the above-mentioned plurality of types of 
threshold, and when there are a plurality total counts in the above-mentioned frequency 
distribution table that exceed the above-mentioned specific threshold, the above- 
mentioned threshold is switched to a threshold with a higher value. 
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Claim 43 (Original): An opto-electric conversion circuit in which an avalanche 
photodiode is used, wherein this opto-electric conversion circuit comprises: a reverse bias 
voltage regulating component for regulating the reverse bias voltage appUed to the above- 
mentioned avalanche photodiode; a current measurement component for measuring the 
current flowing to the above-mentioned avalanche photodiode; a reference reverse bias 
voltage detecting component for regulating the above-mentioned reverse bias voltage and 
detecting the reverse bias voltage at which a specific current flows to the above- 
mentioned avalanche photodiode (reference reverse bias voltage); and a reverse bias 
voltage setting component for adjusting the reverse bias voltage applied to the above- 
mentioned avalanche photodiode during opto-electric conversion to a voltage obtained by 
multiplying the above-mentioned detected reference reverse bias voltage by a specific 
ratio. 

Claim 44 (Original): A laser ranging apparatus which measures the distance to an object 
of measurement by radiating laser light toward the object of measurement and measuring 
the time differential between the point when the laser light is radiated and the point when 
the laser light reflected back firom the object of measurement is received, wherein the 
circuit for detecting the receipt of laser light reflected back from the object of 
measurement has the opto-electric conversion circuit according to Claim 43. 
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Claim 45 (Original): The ranging apparatus according to Claim 44, wherein the above- 
mentioned reverse bias voltage setting component is actuated before the start of every 
measurement or every time the power to the apparatus is switched on. 
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